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(54) Data display control 

(57) Apparatus for scrolling lines of 
data relative to a display area (1) 
comprises means (2) for producing a 
selectively controllable scrolling 
action, the means (2) including a 
transducer device (16) comprising two 
groups (1 8A, 1 8B) of contacts, each 
group including two sets (20, 2 1 ) (24, 
25) of electrical contact tracks and an 
elastomeric pad, which includes a 



non-conductive member loaded with 
conductive material, whereby 
pressure on the member changes the 
conductivity thereof and in so doing 
progressive interconnects the tracks 
of the sets (20, 2 1 ) (24, 25) to 
produce analogue signals related to 
extent of pressure. A converter 9 
converts the analogue signals to 
digital signals which are used to 
control direction and speed of 
scrolling. 
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SPECIFICATION 
Data display control 

This invention relates to data display control 
arrangements and methods of use thereof. In 
5 particular this invention is concerned with a 
control arrangement for control of the display of 
data contained in a store, i.e. RAM, by a display 
means having an instantaneous display capability, 
which is less than the amount of data required to 

1 0 be displayed. 

It is known to deal with this problem by means 
of a technique called scrolling whereby electrical 
switch arrangements are provided for effectively 
controlling the relative movement of available 

1 5 display area with respect to the total amount of 
data to be displayed, or by moving the data 
relative to the available area. In practice, the 
material to be displayed is stepwise displayed 
with respect to the display area. The effect of this 

20 operation is that the material displayed appears to 
move across the display region in steps of varying 
size. It has been found that when displaying or 
scanning data which is presented upon a screen 
in a randomly disposed manner it is desirable that 

25 the steps of the stepwise scanning or scrolling 
should be as small as possible and at a rate at 
which an operator or reader is able to assimulate 
the data being displayed. A convenient, or 
satisfactory rate of scrolling is, for any operator or 

30 reader, a subjective matter and is governed by a 
number of factors which are in part related to the 
nature of the data to be presented, and the 
subjective response of the operator or reader to 
the reading operation. 

35 Amongst the relevant factors there are: 

(a) Reading rate of the operator or reader; 

(b) Reading capability of the operator or reader; 

(c) The speed at which the display responds to 
an operator or reader demand; 

40 (d) The nature of the data to be read; 
(e) The amount of data to be read. 
It has been found that the last factor has an 
important bearing upon the ease and facility by 
which the operator or reader is able to 

45 accommodate the reading of the data. If the 
amount of data is marginally or not very greatly 
larger than the display area, the reader usually is 
able effectively to ignore any inconveniences 
arising from scrolling rate, or the like. If the 

50 amount of data is very much greater than the 
display area — it has been found important that 
the operator or reader should be able readily 
According to a first aspect of the invention 
there is provided a method of scrolling tines of 

55 data with respect to a display area of a data 
display unit, comprising the steps of producing 
first and second digital signals respectively 
characteristic of displacement of the display in a 
first sense, and in a second sense opposite to the 

60 first sense; producing first and second further 
digital signals respectively characteristic of the 
rate of displacement of the display in said first and 
second senses and establishing a selectively 
settable reference digital signal which determines 



65 a reference signal level for the first and second 
signals. 

In accordance with a second aspect of the 
invention there is provided apparatus for scrolling 
lines of data relative to a display area of a data 

70 display apparatus, comprising means for 
producing a selectively controllable scrolling 
action including a transducer device for 
converting manual pressure into an electrical 
analogue output characteristic of an applied 

75 pressure; means for converting the analogue 
output into a series of digital signals of which at 
least one is arranged to be indicative of a 
particular direction of scrolling and such that two 
or more of the other digital signals are arranged to 

80 be indicative of the rate of scrolling in a said 
particular direction. 

Conveniently the transducer device Includes at 
least two conductive strips which are selectively 
electrically connectable by a conductive path 

85 comprising an elastomeric material having a 

conductivity/resistivity value per unit length which 
is variable according to the extent of distortion or 
compression of the material from a rest or ambient 
condition. 

90 For a better understanding of the invention 
reference will now be made to the accompanying 
drawings in which; 

Figure t is a schematic circuit diagram of a 
system incorporating the features of the 
95 invention. 

Figure 2 is a schematic view of a detail of the 
system; and 

Figure 3 is a schematic representation of a 
further detail of the system. 

100 Referring now to Figure 1 which is a schematic 
diagram of a system incorporating the features of 
the invention a display unit is schematically 
shown at 1 . The unit may be any conventional 
display unit responsive to digital input signals and 

1 05 having control circuits which allow relative up and 
down displacement between a window, cursor or 
the like, and a data display, or which enables a 
block of data to be displaced, up and down, 
relative to a display area which is to define a 

1 1 0 viewing or reading area of the display, and which 
control circuits are capable of being responsive to 
a change rate of relative displacement Thus the 
display may be considered to have an 'Up' input 
1 A, a 'Down' input 1 B, and a series of rate 

115 variation inputs ( 1 C — 1 H) whereby rate of relative 
displacement may be controlled in both the 'Up' 
and 'Down' directions. The requisite inputs for the 
control of the relative display movements, are 
according to the features of the invention, derived 

120 from a manual control unit 2 which includes a 
pressure responsive operator controllable 
transducer assembly which enables the 
production on a first output 3 of a first analogue 
signal representative of the 'Up' display direction, 

1 25 and displacement rate control in this direction, 
and the production on a second output 4 of a 
second analogue signal representative of a 
demand for the 'Down' display direction and 
displacement rate control in this direction. 
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The output 3 or 4 of the assembly 2 connect 
with Inputs 5, 6 of a differential device such as a 
differential amplifier 7, whose output 8 is 
connected to the analogue input of an analogue 
5 to digital convenor unit 9. 

This convenor unit 9 is conveniently formed by 
any analogue to digital convenor which is 
preferably comprised by an integrated circuit 
arrangement providing a multibit output. Such a 

1 0 converter can be a microprocessor. The unit 9 
provides from the analogue input applied thereto 
a series of eight digital output signals, at output 
terminals identified as 9A, 9B, 9C— 9H in the 
Figure 1 . Of these digital output signals those 

1 5 appearing at the output terminals 9A, 9B are 
associated with the control of the directions of 
scrolling, i.e. Up and Down, and will in fact be 
represented by the uppermost digital values. 
The remaining digital output signals applied to 

20 the output terminals 9C through 9H are 

associated with the variable rate of drive for the 
scrolling, with each such output terminal having 
applied thereto a predetermined digital signal 
value. 

25 The output terminal 9A and 9B are connected 
to a pair of AND gates 1 0 and 1 1 (the AND gate 
1 1 having invertors 1 2 at its two inputs) whose 
outputs 1 3, 14 respectively relate to the 
conditions: scrolling 'Up' and scrolling 'Down'. 

30 The inter-relationship of the inputs to and outputs 
from the AND gates 10 and 1 1 can be 
conveniently defined by the relationships: 
scrolling 'Up' satisfies the condition 9A/9B, and 
the scrolling 'Down' satisfies the condition 9A/9B. 

35 In other words, the unit 9 is such that it is able 
to produce on its several digital output terminals, 
output signals in the digital value range 0 — 250. 
For example, 1 , 2, 4, 8, 1 6, 32, 64, 1 28. 

The two most significant bits 64 and 1 28 are 

40 respectively utilised in the establishment of a 
threshold level for an operational output and the 
direction of scrolling i.e. 'Up' or 'Down'. 

Thus the bit level, 1 28 is used to define a 
threshold level, and the next most significant bit 

45 64 Is used to control the direction of scrolling (i.e„ 
64 bits is indicative of an UPward scroll and NOT 
64 as indicative of a DOWNward scroll. That Is to 
say 1 28+64 establishes Upward scrolling and 
128+64 establishes Downward scrolling. 

50 The remaining bits 1 , 2, 8, 1 6 and 32 of lower 
significance define the rate at which scrolling 
takes place. 

The outputs 1 3, 1 4 of the AND gates 1 0 are 
connected with the inputs 1 A and 1 B of the 

55 display unit 1 . The output terminals 9C to 9H of 
the analogue to digital convenor unit 9 are 
connected to corresponding inputs 1 C to 1 H of 
the display unit 1 . 

Referring now to Figure 2, this Figure 

60 schematically illustrates an embodiment of the 
manual pressure control unit 2 for producing the 
requisite analogue input signals to the differential 
amplifier 7. 

The unit of Figure 2 includes a printed circuit 
65 board assembly 1 6 having a substrate 1 7 of 



generally elongate rectangular form. The 
substrate carries two separate groups 1 8A, 1 8B 
of conductive tracks 1 9. The group 1 8 A of 
conductive tracks 1 9 includes two separate sets 
70 20, 21 of parallely arranged tracks 1 9. The tracks 
of the set 20 are electrically interconnected to a 
common further track 22 and the tracks of the set 
21 are electrically interconnected to a common 
further track 23. 
75 In the case of the group 1 8B the arrangement 
is similar to that of group 1 8A thus the group 
includes sets 24, 25 of parallely arranged tracks 
1 9. The tracks of the set 24 are electrically 
interconnected as to a common further track 26, 
80 and the tracks of the set 25 are electrically 

Interconnected to the common further track 23. 

The track 23 is intended to be connectable to a 
driving voltage supply (not shown). The tracks 22 
and 26 provide the outputs 3 and 4 of the unit 2 
85 to the amplifier 7. 

An elastomeric pad 27 (Figure 3) of plastics 
material conductivity is positioned over each said 
conductor group. One such material is known 
under the trade name "Prestaduct', The doping 
90 can be by means of particles and granules, of an 
electrically conductive material having a 
predetermined characteristic resistance. 

The elastomeric pads are protected by a sheet 
28 of plastics material. Each elastomeric pad 27 
95 has the property of changing its conductivity in 
response to the application of pressure to the 
material. Thus in the normal undepressed or 
ambient condition the material exhibits a first 
relatively high resistivity so that whilst the pad 

100 electrically contacts the two sets of strips of the 
associated group the electrical conductivity from 
set to set is at a minimum whereby the output 
current, delivered across the contact sets being 
connected by the elastomeric pad 27 is at a 

105 minimum. 

On exerting manual pressure upon the 
elastomeric pad 27 there is a progressive change 
in the electrical conductivity of the pad in 
response to a pressure change so that the current 

1 1 o flow therethrough increases in relation to the 
pressure applied. In practice, the electrical 
response to the pressure may be adjusted so that 
an initial pressure needs to be exerted in order to 
produce a response. That is to say a 'feel' 

1 1 5 condition may be built-in to the operation of the 
transducer arrangement by progressively 
increasing the amount of pressure that needs to 
be exerted to produce a correspondingly 
progressive change in the output current from the 

1 20 transducer switch unit can be obtained. 

It will be understood that the response to 
pressure will be the same for both groups 1 8A, 
1 8B of conductive tracks 1 9, and that since the 
effects upon the groups are essentially 

1 25 independent of each other, the control unit 2 

effectively provides two separate control sections. 

In practice, the output of one of the sections is 
associated with displacement of the display in a 
first direction and output of the other is 

1 30 associated with displacement of the display in the 
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reverse direction. In practice, it is convenient to 
regard the transducer units as being respectively 
associated with UP and DOWN movements of the 
display 1 . 

5 The outputs of the two transducer sections are 
repsectively connected to the output lines 3, 4 
and thus to the inputs of the differential amplifier 
which later produces an output whose amplitude 
is related to the sense and magnitude of the 
1 0 output of the control unit section- 
Claims 

1 . A method of scrolling lines of data with 
respect to a display area of a data display unit, 
comprising the steps of producing first and 

1 5 second digital signals respectively characteristic 
of displacement of the display in a first sense, and 
in a second sense opposite to the first sense; 
producing first and second further digital signals 
respectively characteristic of the rate of 

20 displacement of the display in said first and 
second senses and establishing a selectively 
settable reference digital signal which determines 
a reference signal level for the first and second 
signals. 

25 2. A method as claimed in claim 1 , in which the 
digital signals are initially produced in analogue 
form, and then converted into a series of digital 
signals, and in which the method also Includes 
utilising one of the series to provide the threshold 

30 level output; comparing the threshold level with 
at least one of the digital outputs of the series to 
provide said first and second direction signals, 
and using the remaining digital signals of the 
series to represent the rates of display 

35 displacement in such manner that each such 

remaining signal represents a predetermined level 
of digital value. 

3. A method as claimed In claim 2, in which the 
analogue to digital conversion produces a series 

40 of discrete digital values, of which the most 
significant bit provides the threshold value, the 
next significant bit is used to control the scrolling 
direction, and the remaining bits define, according 
to their significance in the series thereof, the rate 

45 of scrolling. 

4. A method as claimed in claim 3, and in 
which the next most significant bit in combination 
with the threshold value provides said first signal 
indicative of the first direction of scrolling and the 

50 logical NOT function of the next most significant 
bit in combination with the threshold value 
provides said second signal indicative of the 
opposite sense of scrolling. 

5. Apparatus for scrolling lines of data relative 
55 to a display area of a data display apparatus, 

comprising means for producing a selectively 
controllable scrolling action Including a 
transducer device for converting manual pressure 
into an electrical analogue output characteristic of 
60 an applied pressure; means for converting the 
analogue output into a series of digital signals of 



which at least one is arranged to be indicative of a 
particular direction of scrolling and such that two • 
or more of the other digital signals are arranged to 
65 be indicative of the rate of scrolling in a said 
particular direction. 

6. Apparatus as claimed in claim 5, and in 
which the most significant bit value of the series 
of digital signals provides a threshold reference 

70 signal value with respect to which a selected 
direction of displacement may be set, and in 
which the next most signifcant bit value of the 
series is utilised to control direction of scrolling 
and the remaining bit values of the series are 

75 arranged to define according to their significance 
in the series thereof the rate of display scrolling. 

7. Apparatus as claimed in claim 6, and which 
means are provided for combining said next most 
significant bit value of the series with the 

80 threshold value thereby to produce a first signal 
indicative of a first direction of scrolling and in 
which means are provided for combining the logic 
NOT function of the next most significant bit with 
said threshold value thereby to produce a second 

85 signal indicative of the direction of scrolling 
opposite to the first. 

8. Apparatus as claimed in any one of claims 5, 
6 or 7, and in which the transducer device 
includes at least two conductive strips, and an 

90 elastomeric element for providing a conductive 
path between the strips, said elastomeric element 
having a conductivity/resistivity per unit length 
which is selectively variable according to the 
extent of distortion or compression of the material 

95 of the elastomeric element from a rest or ambient 
condition. 

9. Apparatus as claimed in claim 8, and in 
which the conductive strips are arranged to 
provide two separate groups of conductive tracks, 

1 00 each such group comprising two sets of parallely 
arranged tracks, with the tracks of one set 
electrically connected to a common further track 
and with the tracks of the other set electrically 
connected to a common additional track and in 

1 05 which electrical signals carried by the common 
further tracks of each set provide outputs from the 
transducer device. 

10. Apparatus as claimed in claim 9, in which 
the elastomeric element Includes a sheet pad or 

1 1 0 the like of plastics material doped or loaded so as 
to exhibit a predetermined conductivity which 
over lines said conductive strips, whereby on 
existing manual pressure on the strips, the 
resulting change in conductivity thereof 

1 1 5 correspondingly varies the magnitude of electrical 
conduction between the two groups of a selected 
set 

1 1 . Apparatus for scrolling lines of data relative 
to a display area of a data display apparatus 

1 20 constructed and arranged to operate substantially 
as hereinbefore described with reference to the 
accompanying drawing. 
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